First, we deal with statical deformation of the earth's crust caused by stress change (shear) on the fault plane, which is assumed to be developed from the surface vertically down to a certain depth. It has been found that by this model, the general decrease of horizontal displacement of triangulation points with distance from the fault is explained reasonably well. From the comparison of the theory with the observed geodetic data, probable conditions at the actual earthquake fault can be surmised.
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In the case of the Gomura fault (Tango earthquake), for instance, the depth (H) is estimated at 15km, while the stress change on the fault plane (Yx)0 and the total amount of strain energy (E fault), Discussion is also made about the characteristics of seismic waves which are generated by the supposed fault movement.
The analysis based on a two-dimensional model has shown that the push-pull distribution of the initial P-wave is of the quadrant type, one of the nodal lines coinciding with the fault. The maximum of the spectral intensity (Pwave) falls on the component, whose wave-length (referred to S-wave) is approximately 1.2 times as large as the fault's length.
These results also agree satisfactorily well with the observed seismological data. The deduced conditions at the fault are also acceptable judging from the mechanical strength of the crust which is already known.
The model adopted here affording satisfactory explanations of various aspects of the Tango earthquake, we might say that the physical conditions at the seismic origin do not differ much from those of the model. Possibility of applying the similar model to other cases is also discussed.
It is an almost established fact that earthquakes are caused by a sudden release of the strain energy which has been accumulated within some limited portion of the earth.1) Although the mechanism of such energy release has not been known in detail yet, a majority of seismologists believe that some fracture-like event that occurs in the extremely strained portion would probably be the immediate cause of it.
The above theory is supported most positively by those seismologists who pay attention to the systematic distribution of the push-pull sense of initial earthquake motion recorded at many stations.
P. BYERLY (1955), J.H. HODGSON (1957) and others have given the "fault-plane solutions" for a number of earthquakes, in which they obtained the 1) The present paper deals only with such earthquakes of large magnitude as sometimes called tectonic earthquakes.
directions of faulting assumed as the immediate cause of them.
In fact, the solutions obtained by them for some destructive earthquakes are in good harmony with observed features of the respective seismic faults especially in regard to their direction of motion. The theory has, however, almost nothing to do with the other source of observational data, such as the period and the form of seismic waves, distribution of crustal deformation around the fault, and so on, from which much can be learned about the processes at earthquake origins. It is indisputable that these deta provide valuable informations about what occurs at the seismic origin (f.i. H. HONDA, 1957) . If we could examine the proposed model taking such additional aspects of earthquakes into consideration, we would be more confident in our conclusion.
It is desirable, therefore, to improve the model if necessary so as to make it agree with all the geodetic and seismological evidences of earthquakes.
While it would be very difficult to find appropriate models for all the earthquakes, it is worth conducting an analysis for some special cases. In that case, more concrete knowledge about the physical conditions at seismic origin will be obtained.
Statistics shows that shallow earthquakes in the Japan area whose magnitude exceeds a certain limit are usually accompanied by crustal deformations (K. KASAHARA, 1957) . Although the deformation is complicated in general, in several cases, such as the Tango earthquake of 1927, it is of a fairly simple feature (Fig. 1) .
It is characterized by a long fault running across the epicentral area as well as by the systematic distribution of the earth's deformation.
Triangulation points on both sides of the fault were displaced parallel to the fault in opposite directions.
The amplitude of the displacement diminishes monotonously with distance from the fault. If we disregard its detailed feature, such a tendency is likely to be interpreted by taking a simple model of fault production.
We therefore assume the conditions as follows (Fig. 2) . A large part of the crust (half-space) is initially subject to uniform shear stress, which exceeds, at a certain moment, the limit of strength of the medium. Accordingly, a single fracture plane takes place, which is assumed to be in the direction bisecting the angle between the two principal stress axes. We also assume that the fracture plane is infinitely long but is finite in depth. This plane being liberated from the stress (shear), deformation of the medium takes place around it due to the stress change.
We are able to investigate such a deformation analytically from the viewpoint of theory of elasticity (K. KASAHARA, 1957) .
The solution, which satisfies the fundamental Let us consider that the medium is initially subject to uniform shear stress and that the fracture AB (length: 2L) takes place in it abruptly (Fig. 6) . Such a case can be treated by studying the wave equation in elliptic the general solution for the equation, on the basis of which the writer worked out a study of wave generation from a fault (K. KASAHARA, 1958) . The condition that a fault appears abruptly may be represented by the apparent stress change working so as to cancel the initial stress on the fault plane. Since it is convenient to deal with the stress change in time with respect to its spectrum, we take the following equation as the boundary con- Fig. 8 . Fig. 8 . Azimuthal effect of the push-pull distribution (initial P-wave) observed in the case of the Tango earthquake (after S. KUNITOMI).
The result of numerical calculation for various values of p enables us to deduce the spectrum of the wave which is to be generated from the fault. In Fig. 9 are shown the amplitudes of u1 (relative values) for different periods of the origin force, wherein the abscissa is given with respect to the ratio S-wave) to 2L. Taking the spectrum of an impulse into consideration, it is readily seen that Fig. 9 also indicates the spectrum of the wave caused by an impulsive excitation at the origin. Accordingly we know that the maximum intensity of the spectrum of P-wave falls on the component whose wave-length, is to say, the period of the maximum intensity (we called it as the characteristic period, T0) becomes as long as 11sec, provided we take It is more natural to consider that the stress change associated with faulting is step-like rather than impulsive.
If we take this supposition, the characteristic period will be estimated at a larger value, 20sec or more, say. denote, respectively, length, depth, strike, and dip of the fault plane, whereas (Yx)0 is the stress change (shear) to which the plane was subject.
Although it is desirable to make all the discussion referring to model A, we shall take more simplified models, B and C, to avoid difficulties in mathematical treatment of the original one. Model B is derived from A by taking L as infinity while all the other conditions are kept unchanged.
Model C is given in the similar way by taking H as infinity.
Items which are arranged on the left of the proposed models in Fig. 10 secondary effects can be seen more clearly with respect to distribution of various sorts of strain components, such as dilatation, shear, and so on (C. TSUBOI, 1933). As it was hardly possible to deal with such effects mathematically, we carried out model experiments previously, by which it was shown that some part of the above-mentioned features could be explained from the viewpoint of model A (K. KASAHARA, 1957) . It is a well-known fact that the mechanical strength of the crust is not infinitely large but there is a certain limit of strain energy to be accumulated there. This information has been got from the distribution of the maximum shear around seismic faults as well as from the upper limit of the magnitude of great earthquakes (C. TSUBOI, 1956) . It is notable that the value of (Yx)0 as given in model A does not contradict with this fact.
We shall now turn the point of discussion to seismological aspects of the earthquake, which are arranged in the right half of Fig. 
10.
The energy of seismic waves of the Tango earthquake has been estimated at about 1023ergs. We know, after rough estimation based on model B, that the strain energy associated with the crustal deformation amounts radiated as elastic wave, provided such a deformation arises instantly. The energy associated with the vertical component of deformation and with other strain components is excluded from the present estimation, so that we shall find better agreement of both kinds of energy if they are taken into account.
Seismometrical studies of the Tango earthquake have found out that the epicentre was located on the fault.
However, lack of knowledge about the depth of the fault plane has left uncertainty in our discussion of spatial relation of the seismic origin with the faults.
The present study provides a concrete answer for the question that the hypocentre (focal depth: 14km) located at the lower part of the fault plane. We can not explain what this fact means, but we may suppose, as one of the possible explanations, that the first breaking of the fault arose at that point.
Spectrum and azimuthal effect of the initial P-wave have been investigated in the former section.
Seismograms recorded at Tokyo (Hongo) indicates the characteristic period, T0, to be 23sec. Mathematical study of model C proved that T0 is about 11sec in the case of impulsive excitation at the origin while 20 sec or more, for the step-like one. We have no concrete basis of presuming the mode of stress change, but we might imagine, approximately, that the faulting causes step-like stress change. The azimuthal effect which is derived from the model is also consistent with the observed result (see Fig. 8 ). Thus we may conclude that the proposed model is acceptable with respect to spectrum and azimuthal effect, provided it is permitted to apply the twodimensional model to the actual case.
Results of the foregoing discussion appear, therefore, to justify the proposed conditions for the Tango earthquake.
We have to remark, however, that no discussions have been made about some other factors notwithstanding their importance.
These are shown in Fig. 10 being surrounded with broken lines. First, we did not discuss the physical meaning of the vertical component of deformation.
It is needless to say that the factor brings, also, valuable information about the nature of the origin, so that further improvement of the fault model should be made so as to take the mentioned factor into consideration.
Second, we assumed that the faulting took place in a very short time. Rapidity of fault production has much influence on the efficiency of energy radiation as well as on the feature of spectrum. Although we have no observational data accurate enough for discussing the rapidity, some macroseismic studies of other earthquakes are likely to suggest that main part of the crustal deformation is completed within a short time, some ten seconds, say. If it is so, the above-mentioned conclusions would not suffer any drastic alteration.
The third assumption was taken on the possibility of strain accumulation.
Geophysicists have discussed the problem in relation to the tectonophysical conditions of the earth (f.i. H. JEFFREYS, 1952; T. MATUZAWA, 1953) , who found out several possible causes of strain accumulation.
Although the problem has not been solved completely yet, we may say that we have good reason to justify the above-mentioned assumption.
The writer worked out a study of MATUZAWA'S model for the purpose of examining whether or not the strain accumulation is much influenced by viscous flow of rocks (K. KASAHARA, 1956 ). According to the study, energy dissipation due to the viscous flow is not so large as to deny the possibility of strain accumulation.
Thus it has been shown that the proposed conditions of faulting is acceptable as a possible model of the origin of the Tango earthquake.
The question that is to be raised on the next step is if the similar model is applicable to the other cases.
Unfortunately, we are far away from getting a definite answer for the question. However, we know some special cases, such as the North-Izu earthquake (1930), whose aspects (geodetic and seismological) were similar to those of the Tango earthquake.
It is very likely that the present model is also applicable to them without great alteration of its fundamental conditions.
On the contrary, it would be hardly possible to find out concrete conditions at origins for the other earthquakes which are not accompanied by crustal deformation of simple features.
The writer would like here only to mention the result of his previous analysis, which treated the density of energy accumulation around seismic origins and proved that there was no significant difference, from such a standpoint, between earthquakes occurring at different depth in the earth (K. KASAHARA, 1957) . This fact might be the evidence for their mechanism of occurrence being similar with each other.
The writer worked out a study of geodetic and seismological characteristics of a model of faulting with the intention of finding out the probable physical conditions at seismic origins.
It is assumed that a vertical fracture plane of finite dimension takes place in the extremely strained crust (half-space), which results in radiation of seismic waves as well as in crustal deformation around the fault.
We applied the results of the writer's previous studies to the case of the Tango earthquake, and determined, numerically, various conditions at the seismic origin as shown in Fig. 10 . Synthetical examination of the proposed conditions with the observational data has proved that the model adopted here is consistent not only with the geodetic aspects but also with seismological ones. Taking this result into consideration, we might conclude that the physical conditions at the actual origin do not differ much from those of the model.
We can not say much about further application of the model to other cases. Some of the earthquakes, such as the NorthIzu earthquake, are likely to be of the similar features with those of the Tango earthquake. In such cases, there is a possibility of interpreting the mechanism at their origins from the present standpoint.
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Notes added in proof. Crustal deformation around a fault has also been investigated by L. KNOPOFF (1958, Geophys. Journ., R. A.S., 1, 44-52) and P. BYERLY and J. DENOYER (1958, Contributions in Geophysics in Honor of Beno GUTENBERG, 17-35), recently.
They dealt with at a conclusion which does not differ much from the writer's.
